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Abstract; As a traditional Dai medicine, “Dai-Bai-Jie” is a kind of antidote, and its source plant was firstly recorded
as Dregea sinensis. Currently, the source plant has been corrected as Marsdenia tenacissima. In order to further clarify the
source plants of “Dai-Bai-Jie”, we carried out an integrated analysis of the source plants of “Dai-Bai-Jie” and its
related species in this study. Our key results were as follows: (1) Phylogenetic relationship of Marsdenia and other
species of Marsdenieae using three DNA fragments (psbD-trnT, trnL-trnF | 1TS) showed that all “Dai-Bai-Jie” samples
were supported as monophyletic with the sample of M. tenacissima, and were sister to M. cavaleriei. (2) Comparative
analyses of morphological characters with type specimen proved that morphological characters of the “Dai-Bai-Jie”
samples were consistent with those of the type specimen of M. tenacissima and obviously different from those of M.
cavaleriei. In this study, the source plant of “Dai-Bai-Jie” was identified as the species M. tenacissima. Meanwhile, it
was easy to discriminate from M. cavaleriei in the leaf and floral characters. According to both morphological and
molecular evidence, it has been confirmed that the source plant of “Dai-Bai-Jie” is M. tenacissima that can be used for

rapid and accurate authentication of medicinal herbs in the market, and also benefit for the development and utilization

of the “Dai-bai-jie” medicine in future.

Key words: “Dai-Bai-Jie”, source plant, molecular phylogeny, morphology, authentication

R A 2 R A ORERR T AR AR
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Table 1  Study materials and voucher information

RS
Collection No.

Collecting location

RIN

Collector

1B Jt 8 Marsdenia tenacissima

DBJO10

DBJOS1

DBJ052

DBJ053

1469

2B A Sk I P XUAR 4N R 24 Ll

Botanical South Medicine Garden of Xishuangbanna, Jinghong City, Yunnan

73 T A S I P LR A e 24 e

Botanical South Medicine Garden of Xishuangbanna , Jinghong City, Yunnan

B A St I P XA 4N R 24 Ll

Botanical South Medicine Garden of Xishuangbanna, Jinghong City, Yunnan

WA P XU R 2

Botanical South Medicine Garden of Xishuangbanna, Jinghong City, Yunnan

“EAE AR S BT E A
Abaichong Village, Shiping County, Yunnan

RHGLEIE M. cavaleriei

DBJ005

DBJ008

DBJ045

DBJ048
DBJ049
DBJ050
DBJ0O54
DBJO55

DBJ059

DAI442

GY005

EM#E M. tinctoria
DBJO57

DBJ063

DBJO64

B M. incisa
DBJ058

= A B LG R A

MengxingVillage, Menglun Town, Mengla County, Yunnan

B L v R B PY XU A B A el

Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,
Mengla County, Yunnan

75 A i L o R 2 B P LR B L)

Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,
Mengla County, Yunnan

75 P A S TR LR A N R B B

Xishuangbanna Dai Medical Hospital, Jinghong City, Yunnan
ST FUE PG XU N I B

Xishuangbanna Dai Medical Hospital, Jinghong City, Yunnan
75 P A S U TV BURR 4 R B B

Xishuangbanna Dai Medical Hospital, Jinghong City, Yunnan
B A S Ut I P UM 4N R 2 Ll

Botanical South Medicine Garden of Xishuangbanna, Jinghong City, Yunnan

75 T A St I VA LR 44 7 24 P

Botanical South Medicine Garden of Xishuangbanna, Jinghong City, Yunnan

= A B B R B P XU A B A 4 el

Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,
Mengla County, Yunnan

75 T A i I L o R 2 B P LR A A )

Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,
Mengla County, Yunnan

23 T A S I P LR A e 24 e

South Medicine Garden of Xishuangbanna, Jinghong City, Yunnan

75 A D L o R 2 B P LR Al A A el

Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,
Mengla County, Yunnan

B L v R B P XU A B L) el

Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,
Mengla County, Yunnan

75 T A i L o [ R 2 B P LR Al A ) [l

Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,
Mengla County, Yunnan

B L v R B P XU A B AL el
Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,
Mengla County, Yunnan

HER M E YK M. yarlungzangboensis

16CS11914

PEIRL R XA 2T

Linzhi City, Tibet Autonomous Region

ZEEH R AR

LI Jinyue, YU Wenbin, et al.
2 A AR A

LI Jinyue, YU Wenbin, et al.
a4

LI Jinyue, YU Wenbin, et al.
24 H RSO A

LI Jinyue, YU Wenbin, et al.
41

LI Jianwu

g A BoN

LI Jinyue, BO Ying
e A X

LI Jinyue, LIU Meng

& H hiEE
LI Jinyue, YANG Tingting

TR HERE

LI Jinyue, Al Handan, et al.
E6H HENS

LI Jinyue, Al Handan, et al.
] AT

LI Jinyue, AI Handan, et al.
2R 1 RSO A5

LI Jinyue, YU Wenbin, et al.
ZEEH RIS

LI Jinyue, YU Wenbin, et al.
g A kiR sy

LI Jinyue, ZHANG Shuhong,
et al.

AR SCHE ATAZ A5

YU Wenbin, REN Shanshan,
et al.

GONG Yanxiong

SN QU EARE

Ll Jinyue, ZHANG Shuhong,
et al.

A s

LI Jinyue, Tan Yunhong, et al.

Z4&AH
LI Jinyue

P KRS
LI Jinyue, ZHANG Shuhong,
et al.

XU
LIU Cheng
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Collection No. Collecting location Collector

%8 Dregea sinensis

20CS19959 VU1 T XU
Aba County, Sichuan Province LIU Cheng

W EE D. volubilis

DBJ006 7 T Sl L e R B P LR 4 R A 4 FeHA
Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, LI Jinyue
Mengla County, Yunnan

DBJ007 7 T il M Ll R AR AR A WO
Mengxing Village, Menglun Town, Mengla County, Yunnan LI Jinyue, BO Ying

DBJ018 = A B B R B PG XU A B A 4 el 241
Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, LI Jinyue
Mengla County, Yunnan

DAIL17 B L v R B P XU A B AL el RS AEAZ A5
Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, YU Wenbin, REN Shanshan,
Mengla County, Yunnan et al.

DAIIS3 7 A A L o TR 2 B TG LR A A el RSCHE AR A2
Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, YU Wenbin, REN Shanshan,
Mengla County, Yunnan et al.

DAI174 = AR B B P R B P XU A B A ) el RSO AEAZ A5

Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,

Mengla County, Yunnan
TR ZE R Gymnema latifolium
DBJ0O61

Mengla County, Yunnan

23 Bl N L R 5 DY OUR A R A 4

Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,

YU Wenbin, REN Shanshan,

et al.

NN S SEIR
LI Jinyue,
ZHANG Shuhong, et al.

MRS, P 51 DRI RGERFERBALA,
2R R Bt ernL-ornF 3R PR EE R 1006 bp, 5
142 MRS, b 47 DR RGEREAE B AL
= psbD-trnT + trnL-trnF + 1TS 7 4 46 [ 4 K
3326 bp, W& 597 A28 S AL, Hrb AT 305 4O
AGRER B
22 REKE M

(7] — ik DA P B e R P DL I 300 | e LA
VAR R ] Z9VE A W R G0 T B B4 F1 4 A
A—B(K 1), 3PN BIRGHEBFERINRT L
AR L BRI A B R 8 R Y RE S A L T
MZIER KR (E 1:D), fERIENRGE L TM
o R ITS FE R (1. C) M4 psbD-irnT
HWE (F1:A) 1 ernL-trnF 55 (& 1.B) B 41
HoKe Wy b FEAT X 23 FEE S

AR B R B W ER R R
JRAN R — > B AR R R R L e e AL 38 ik Jm )
MEFPERRRAGE R, RERXT LR,
FYRIE Y 4 A By 3, oo G A 4 )
3% ( Marsdenia yarlungzangboensis ) 5 (M. oreophila)
IR, T 4 32 IV (BI,,/ML,/MP . = 1.00/99/68 ) ,
Jed oA 0 32, 5 A 3 A4S 3 SOM RUIH Ik

X Z& (BI,,/MP, = 0.68/88); Bfi J7 & W M B
(M. tinctoria) M BETEA W32 (M. inicisa) L T 43
I (Blyp/MLy/MP = 0.99/80/86) , -4t 3%
FrlY &0 32 1 + 43 32 11 A9 40 4R #F ( B,/ MLyy/
MP = 0.99/77/87) . 733 I AL45 T “ B 1 i 7 1
i, BAORCIE O B, R 24 W5 I ( Dregea
volubilis ) M1 Marsdenia abyssinica ( Bl,,/MLyy/
MP = 0.92/93/85) , HoH 4 11 fif 7 ik AR A R
JE 5 OGHURE W R A — R IE B R (B, /MLy/
MP, = 0.92/93/85), ff 5 R 2§ 4 /4 3% (M.
cavaleriei) BN WL IR ETE , BT I B A0 20 =290 5 52
RAEF S ( BIPP/MLy/MP, = 1.00/100/85) , iX F
KARWAGH) T HIE K R BB 09 3CRE; 5340w
W5 M. abyssinica &8 T 1 143 3 (Bl /MLyy/
MP = 0.67/64/69) , 7y 3 1 G451 3¢ 7™ 49 4
W BRI, DL K REZE 1 ( Gymnema sylvestre) | B8 T
REZETE (6. latifolium) ]~ A RE3EHE ( G. inodorum)
FIFF4E ( BI,,/ML,/MP, = 0.92/76/82) ,3f HAE
AR RE B JE 7 SL LG Marsdenia abyssinica
2.3 HERSW

23,1 “trE M Had oo X AR ARy b g Gl
Fb A < A 1 il S JEUAR A0 19 S5 TE A AR 5 38 1A A
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Table 2 List of taxa and GenBank accessions

of other sequences used in this study

Y Species psbD—irnT  irnL—trnF ITS

Marsdenia abyssinaca MK214631 MK214587 MK214515
M. altissima MK214632 MK214588 MK214516
M. amorimii MK214633 MK214589 MK214517
M. angustata MK214634 MK214590 MK214518
M. avacanoeira MK214635 MK214591 MK214520
M. breviramosa MK214637 MK214592 MK214521
M. caatingae MK21463 MK214593 MK214522
M. calcaria MK214639 MK214594 MK214523
M. castillonii — MK214595 LR94768
M. clausa MK214640 MK214596 MK214524
M. coulteri MK214641 MK214597 LR794769
M. cundurango MK214642 MK214598 1LR794770
M. dorothyae MK214643 MK214599 MK214525
M. ecuadorensis — LR794771 LR794771
M. gilgiana MK214644 MK214602 —

M. gymnemoides MK214646 MK214603 —

M. heringert MK214647 MK214604 MK214526
M. hilariana MK214648 MK214605 MK214527
M. laxiflora MK214649 LR794720 LR794776
M. linearis MK214650 MK214607 LR794781
M. loniceroides MK214651 MK214608 MK214528
M. macrophylla MK214652 MK214609 MK214529
M. megalantha MK214653 MK214611 MK214530
M. mexicana MK214654 MK214612 MK214531
M. oreophila MK214655 MK214614 MK214534
M. paganuccit MK214656 MK214615 MK214535
M. phallica MK214657 MK214616 MK214536
M. pickelii MK214658 MK214617 MK214537
M. queirozii MK214659 MK214618 MK214538
M. riparia MK214660 MK214619 —

M. rubrofusca MK214661 MK214620 MK214539
M. rupestris MK214662 MK214621 MK214540
M. saturejifolia MK214663 MK214622 MK214541
M. sessilifolia MK214664 MK214623 MK214542
M. rupestris MK214662 MK214621 MK214540
M. sprucei MK214665 MK214625 MK214543
M. rupestris MK214662 MK214621 MK214540
W BE M. tinctoria MK214666 MK214626 MK214545
M. trisegmentata MK214667 MK214627 MK214546
M. trivirgulata MK214668 MK214628 —

M. weddellit MK214669 MK214629 —

M. zehntneri MK214670 — MK214548
M. zimapanica MK214671 MK214630 MK214549
WA Dregea sinensis — AF214191 MH710776
{; OZ%%% Gymnema —  AJM31751 KP126843
RLIERE G. sylvestre MN711723 MN711723 FM178492
A . sylvestre — — MG818139

. — 78 NCBI ¥4 548

Note: — indicates no data in NCBI.

KRR (B 2), &I 1 B AL TR 25 FRRAE 3
A3 BIZE TR REHE IR E O LT, M A
7T 2 3R Tk, M BE AR | I D 25
s AL 1 o 2 B R AR T BN B AL B fE
sl AR, AR 5 R L, SR R B ik, A Sk B
B fap R R 55, R, o — 2D T R E R B
FE A OEHL

232 BAKRE R A FmEOHBAREK “BHH
fife” MY 5 RAF I RERFELE s hrh 2
GHORSHE, (HE o LB W TR SR, R B E AT
(e RN NG TS B P N €2
S (K 3, B 4), TEA10RHE X 2 5 an 3 3
FR o

3 W54 ®
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B2 “HGREMEIERE(A)SELH
BARA (B) HILLER
Fig. 2 Comparisons of a voucher specimen of “Dai-Bai-Jie” (A)

and the type specimen of Marsdenia tenacissima (B)
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AT 37 A G BB A SE S (Yu et al.,
2018) . 4T, M%) DNA 75 Fl R 48 K B W43 b
Ty T 250 00 43 1 208 © R Y 4y 2R )
T e A 5T I AR (BR AR A, 2007) o ASad, X
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GRS T e R K 14,11 %,
Rt R G K B o0 R V5 2 W) Fh Z 18] 1Y OC 7 K fE

3 BXB(A, B) SERAFME(C, D) EYE
Fig. 3 Photos of Marsdenia tenacissima (A, B) and Marsdenia cavaleriei (C, D)
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A, C,E, G, L B MAmMIEALH; B, D, F, H,
J. RGP YPZETRIT I ELEH
A, C, E, G, L Morphological sturcture of each part from

M. tenacissima; B, D, F, H, J. Morphological structure of each

part from M. cavaleriei.

B4 EABSRGEPFKENF.E.ZER
REBVIERESLER
Fig. 4 Morphological comparisions of Marsdensia tenacissima
and M. cavaleriei about leaf, flower, stem,

root and its cross section
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Table 3 Comparison of morphological characters between Marsdenia tenacissima and M. cavaleriei

FHIE LR

Features M. tenacissima

R

M. cavaleriei

-
Leaf blade

cordate with rounded sinus

- i JH S, KT

Blade surface Soft texture, densely pilose to tomentose
piyon Sl e

Corolla color Light-green

TR S HRA,HH I

Corolla shape Five deep lobes, lobes developed

?;%n Stigma head broadly cylindric, concealed by anther

gma appendages, slightly longer than the lobes
e BEETE HUH:, ), R B (2 B il s A 3L
gt;cm Cylindrical, robust, tough, pale yellow pubescent, broken

with white whey

Indumentum Densely pilose to tomentose

AR, SRR (0, B HL o 3%

Ui Roots robust, surface grayish yellow, cortex thin
Root and peelable
AR LT 1 IR A S R X

Root cross section

HHSEORIE , Josi o, MR RLIE T IR 25 ik

Leaf broadly ovate, apex acute, leaf base deeply

WAEZ M 7 2, SE IR FADIR R K T AR R

Phloem thick, parenchymal tissue white and starchy

o, T A R

Leaf ovate-cordate, apex short acuminate

2 TH BB 2N 0B
Papery, subglabrous

Bae

Orange-red

5 MR AL, TR

Five lobes, corolla campanulate to urceolate

R SETE , DAL 22 B e 0 8 =, Lo 4K

Stigma head conical, concealed by anther appendages,
shorter than anther appendages

it R AR TR | 96 1 26 78 P A A= I

Flat cylindrical, hairy growth along narrow sides

BT B

Sparse hairy

F M (0, HLRE , R I9A — Z AR A, A 5 4 7
Surface brown, coarse texture, cortex firm, not easy
to split

) e WA VR ZUK (0, R Rk

Phloem thin, the parenchymal tissue gray, not starchy

SE R
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